Incorporation of two anthraquinonylmethyl groups into the 2'-O-positions of oligonucleotides: increased affinity and sequence specificity of anthraquinone-modified oligonucleotides in hybrid formation with DNA and RNA.
Oligonucleotide 15-mers containing one or two anthraquinonylmethyl groups at specified sugar residues have been prepared on an automated DNA/RNA synthesizer by using 5'-O-dimethoxytrityl 2'-O-(2-anthraquinonylmethyl)uridine 3'-O-(2-cyanoethyl)-N, N-diisopropylphosphoramidite. The purification of the modified oligonucleotides was done with denaturing polyacrylamide gel electrophoresis. The base compositions and the presence of anthraquinone group(s) in the oligonucleotides were verified with enzymatic digestion (snake venom phosphodiesterase and alkaline phosphatase) analysis and UV-vis spectral measurements. The UV melting behaviors indicate that all the oligonucleotides with anthraquinone group(s) can bind to both their complementary DNA and RNA in a manner similar to that of the unmodified oligonucleotide. All the oligonucleotides possessing anthraquinone group(s) have higher affinity for both DNA and RNA segments when compared with the unmodified oligonucleotide. The oligomer containing two anthraquinone substituents at sites separated by four nucleotides instead of six exhibits the highest affinity for both the complementary DNA and RNA. The stabilizing effect can be translated into a free energy cost of 7.1 kcal/mol for the DNA hybrid and 3.6 kcal/mol for RNA. It has been shown through mismatch/Tm studies that modification of the oligonucleotide by anthraquinone groups does not alter the sequence specificity in binding to a RNA segment.